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Abstract: PROBLEM TO BE SOLVED: To realize a mobile communication equipment for high 
data communication with a reduction of parts count, the equipment is employing as a 
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receiving/transmitting equipment in a direct conversion system adapting to a large scale 
* integration. 

SOLUTION: In this communication equipment, a direct-conversion reception is used, and a 
frequency divider is used to reduce VCO count by supplying a local oscillation signal in RF band 
to a receiver and a transmitter. A frequency divider with a fixed frequency division ratio is used 
to generate a local oscillation signal for the receiver, a frequency divider with a selectable of a 
frequency division ratio is used to generate a local oscillation signal for the transmitter. A DC 
offset voltage detecting means and a DC offset correcting means are provided at a variable gain 
amplifier for a base band signal to adapt to the high data communication, then the DC offset is 
corrected at high speed without any filter intervention in a feed back loop for offset correction. 
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[§S3fcJ£l] HlC0VCO£. ^11 ^VCOWtti^lw 
£. S£fg2co#J13lcotti;?Mf^£?il2<7?RF{f#-£^A 

A2>£ix3lfl3<7>$*-9-£. g$ 3 c^ig©Bj^fl * 
SEftffiftlslKi:. Sr*tratfW»i:. ^ftSIi^tl 

2 T\ SE*2 W^«»C3»fflJt*S 4 

t?*>s w t srWftti-aa&sfi*. 

[S»*JS3] »*«2E*©aiSfB«tr*iv^T. RSI 
«?RF«-§-roja«»S:f rfl, WR 2 O R F«#«3» 
«$c£ f r f 2 . ttMftft&gUslBoMg l t§2rotliA 
Mt^ftf^f txi, f t x 2 £-T5£#. Kfe 
1 ro#Jlifcm£?£Sl2ro:£Jlifcnfi, 2 CO V COW 

«lt)ft5;i:fRf3CS *f-!±i^^K^^ I (2 • 
f r f 1) /n-f txl |i| ( 4 • f r f 2 ) /m— 
f t x 2 | K-rSwir^^Sirv^^jWHSrWfc-rri 

£, Jg3 £Jg4covco£. ^4 00 5 ^-tf-£*u t£{3: 
tUtttWimS 3 CO 5 *-»MtS73ff ^k*&%4 CO S ^r-^tiJ 
^{f-§-co{itBMt-tt:0ilLfcff^-SrfcB^ U $tfg l tfX&iSE 

jiii7^^?tt^]£tgjtg5Sicoaj^{c^$ix. semi 3 
t ^4 to" v co ittzmi <D{&mmi&7 4 ^*<Dmt)\z.ig 

ffiZtl. K*4©S*tl4R*3(>L<li»'40VCO 
L L«rfflt'fcHjS[|WE*|gK-e*>4C4:«:««ti-Si8 

SAT*. 

h«ESrSIEi-4¥SS:tofc.>7-ts/ hm/EftlElElSg 

Ml#*6] if*«5fS«cCO^S<fmtw*3^T. S£*7 
* $ ix 5 A D C k . RADC tttfJft-S-** fettTSSFUW* 
ffi«r«3E+i{f*«rfflar3l6!l»lHH»i:, ^JWBgSai 



ACiA^MJWli^tit 5 infill. 
[11^7] Br**! 6 iEt&coigSfl SiCifc ^r, 8£"5j£ 
Zl >C0i 5 y * ifiWHt LfcH 1 £ « 2 CO 
05 h7>y^?t, f£H 1 co h 7 > v=7 co => u ? 9 k M 

mz.mm.v-tzmi(Dmjik, Ri2oh7^*o3 
u ? * £ tzmm\zmm. l fcm 2 ©sa £ . giv^i: 

«ttLfc^&«8tt«*»fc1ft*$:h.. 1 £^2 

co F7 •y*?*9<n'<— 7#>ibA;o£ix, ^u^^Cbft 

10 six* c £ *w®k -rz^ftmmm&x'fr, 

9. f^DACIa, ^3 co h^>v : 7^£, 3 cob 7 
-y ?£7'7^ K(r^L-7tS3COfgj5t^ 

15 ?*£1&g6U mm3<D Vv s 7.?co-c— 

[11*318] ff*iS6|B«co^gm^(CJoV^T. ■ 

mmmmtmo ? <tti o©^ia*»j»it««<o 

20 SB 1 £SS2 0>A2}4B^-<O|HK:«1 CO^.^ y^-imfa.* 

35 l <Offi«iiia7w^*0«tra^*jHE* 1x5*1 

»*t«»Oil:flE*7-feiy h«E*:ttjE-*-«*J«llH«Stt,. 
«ioDAC<k*i<D#J»|gB^b«fi8;*ix, &mi<o 

sij»(HKfi. k* i ^(^isiciiii^ >f /\s*<D&m\zmigt£ 

50 K»4^A*« ; F'i:«*6(Z)A*» J f-, tt* 1 
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A^ffi^-. *»ioai»«hf-i:Brj»4«)Hi»«^ k$ 
[B*512] T^^i~b, &r ^•rizmwtztiitT 

zzb zw&b-tz &n#mmm> 

[0 0 0 1] 
[00 0 2] 

CO («Effiff^9BS») -*\ ^-f^SfcfcfffiSU M 

<D&mmb\sXttimiw\z£9T'r % <t— % ^ 

-,1 9 9 9^ 1250, Rffl4M^B£ICTflttk2 
7 81^5) 2 3 1 JC»-**aFJxfc TGSM, DCS18 
0 0(^l-t7^7/w<yK I CKMJ&SeW 

J (K. Takikawa et. al. RF Circuits Technique ofDu 
a 1 -Band Transceiver IC for GSM and DCS 1800 applica 
tions, IEEE 25 th European Sol id-State Circuits Con 
ference pp. 278-281, 1999)2ftx^Jf btlZ> 0 «/S;l2)£ 
H10 ( a ) \Z»i- 0 (10 16) tf$mis\f&X\ i&<D 

mj&n& (iooi~ioi5) ittmn 1 1* z> 0 

*Hl49 0 0MHzftl. 8GHz^2o(D|ilKt 

tt, *«*H»»*«:jqfflEi-5RF (KAft) 7 ^vu* 
(1 0 0 1, 1 0 0 2) 2<@<h, MttttKgUzflfi?^ p< 

(1 0 0 3, 1 0 0 4) 2<B£, Sfi9"^*^iSflPOJ6 
WSrlfeStS I F (*«UBSt) (1 0 0 5) 



#i2*:45o £fc9 0 0MHzftl..8GHz«© 
2 o^«tt«*^»(£:-r*fc*JStt*S» (1 0 0 6, 
1 0 0 7) *S2li^»i:*5 0 

[0 0 0 3] *M+»t«Bn a n*»S:B««-C# 5S» *3a^ 
05 ^un^A-ys^fc^o ^l/^hay 

>f— , 1 9 9 7^ VLSIIs!S'»^^fiIl 
1 3I^b 1 1 4ll:M^Hfc T9 0 0MH z ?V U 
* h 3>/<— '^3 VSfs^J (Behzad Razavi, "A 900- 
10 MHz CMOS Direct Conversion Receiver., " IEEE Symposi 
urn on VLSI Circuits, pp. 113-114, 1997) fcx£{fbtl 

s e ffi&m &m 10 (b) i:^t e fiMi^^-^JS 
15 /u^tt 1 ci^lHWtSixfc^^ /u*-eftffi-e#4fc«>5F 

5t45 0 *HJE^JTfi, VCO (1 0 2 5) ttgfi« 
WWj«8»0 2»OlUtftT?**t. 1 
8 5 0~1 9 2 0MHzT*5 o C<^§fl£t£GSM, 
DC S 1 8 0 OcOx^T^/<> KS(f*8twigffl-t-sa 
20 £\ VCO (1 0 2 5) HI 8 5 0- 1 9 2 0 MH z 
(GSM) b 3 6 1 0-3 7 6 0 MH z (DCS 180 
0) T?«JBi-5 L/PU Cft&OJljg** 
£ l^<DVCOXJJs<—tZ>(Dl*BmXfo*) VCOI42 

25 [0 0 0 4] ^ 2^3 ^gf§fl|fl!>JEfc<*I 

bixfcX^tt, KSE^-fes/ hffiiETfc^o Ctili, * 

(1019, 1020) oQA^m-^-^^^Mm^- 

30 C0»Wti:tIIt7ty hlE^j|4t5 0 gflt 

-f-, <f — , , 1 9 9 5^ ¥SM**?-lH]Bv?ir — 
3 9 91^?) 1 4 1 Olll^Jn/c r^v^^yu 
ilis(o]*t^V \s$ h^W^v/ay F7>y-^'J (As 
35 ad A. Abidi et. al. , "Direct-Conversion Radio Tran 
sceivers for Digital Communications, " IEEE Journal 

of Solid-State Circuits, pp. 1399-1410, vol. 30, 
no. 12, Dec. , 1995) fi^Vfhft%>« fflfExH &EI 1 1 \Z7jk 
to *TK*J»it«S (1101, 1103, 1105) 
40 iffilSciiiS^-f/U^ (1 1 0 2, 1 1 0 4) 35^45"! 

10 6) f^SnSo WlffSCI^^DSP (1 
10 6) tt, (6«ii«;7-f /u* ( 1 1 0 1) ooA^triS 

45 [00 0 5] 

l^L, OlO (a) COGSM, DCS 
1 8 0 07^7/W^ KiHSffHT^— ' -7^d 
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5o Mib, uras««-etti 1 5 

0 — 118 5 MH 2 (GSM) , 1 5 7 5-1 6 5 0M 
Hz (DCS 1 8 0 0) j&S, gffit'lJl 8 5 0-19 
20MHz (G SM) , 3 6 1 0-3 7 6 0 MH z (D 
CS 1 8 0 0) &!&WX\ lo^VCOT-«»^ffir«cS: 

[0 0 0 6] G SMS/^fATitSf- *ilf§£ 

Ht^GPR S(GeneralPacket Ra 
dio Service) -ettg«*fctt26fB" IC^gc^ 

* h«flEttIE#W# Sfc, lI8t*7-fey ME 

httjE^ienH4^e>BI4SrfflV^RWi"4o GS 
MO 1 7 8 7 n y h ^b*J*Sf h» l*nyh 

OBWKIttS 7 7 s e cT'fe^ 0 ESE^-^iry httJGEft 
ZEKioTl*Ll^k#, 1"fc;b*>gf§ (RX) C4^p 
yK sift (TX) tuoyHiJStth^S 

XbiiZtf* Klfi^l^eSiliESr^JtU-C^nj/ h7 

^b2 3 7 /ise cmJCOTX 1^^ * V^T^f £ft 
5o Sfc. If (f 0 0 m s e c CO^^^IFI 

^PLL^P»1Hftfc^ 0 P L L raJWJHHfc: i 
5 0Msec8*WitSt, 3&fi«II]BriS»tfHi: 
■fESW-^-fcy hmm&IE£^;i5B#F B lli N 115 4- 
5 00-2 3 7-1 50*2 = 1 1 7 n s e c t^K) . 

J0 0 0 7] ftC, 7U-Aftlct7'fey h&IE£fT9 
bfc^oT, GSM,DCS 1 8 00O«l:lf§ 
[0 0 08] JgJfefllJ (mil) ©^tt^^-fe * hR]E 
[0 0 0 9] 

**W"t?ttio0VC0^e>5>JB*S:*Jfflb 



[0 0 10] ±ffi*2<0R«fclia-t-4fc*l:: % 
[0011] 

[389§<0SI16<Z>»1K] *mm(om l 0H)S»J»SrH l «r 

WtBGSM (9 0 OMHzl) x " D C S 1 8 0 0 
10 (1 8 0 0MHzS) icMt^WSrffll^o 

[0 0 12] S»«l:iiR F«f tlS^-^^^ Kfg 

«r*g/BLT^5 D fita^^ii^ (10 1, 10 

15 2) S+1K103, 104) , ^imnmsMsmuky 
4>\s$ (139) ^5>flU5gsn5o 5: ^-Qx&m^wfo. 

ftfcRFf^b^-^y K#^*»i-5i t fcfc, si 

(1 0 3, 1 04) C90° tttt<0*fc5JS8W8 
20 ifsf^flXlSM^^ ^(105,115) 
*/BV^T4fi£i-5. A8HBSft*tt» VCO (111) 
^PLL (112) fPLL/U-y^lltfl^TM^ 
iir^o VCO (111) t IT 3 6 0 0 MH z ffi«fi^ 

fc<aSr/Bv\h,tf, (lis) oiu^tti 8 o om 

25 Hzfi4*)DCS 1 8 0 0 fflco^SP^Sff -5§-£#5 0 
ftJH« (116) £#JBS (10 5) Offi&lrK 
d <h T\ (10 5) Offl*JB«*tt 900 

(103,104) (Dftjj^-^so ym^t^mm 

30 {SJ^Siia^-fyu^ (13 9) k:A^£*U u-</uIHM(!r 
*&»«lft*^fffclx5o ^T**ji»<S«iKa7-f /u^ (1 
3 9) \t. ffiSEiSiS^-r/u^ (106,107,137, 
13 8) t ^r«*IJ»i|Ml« (1 0 8,1 0 9) 7^<b«/£ 

Frae*j»ffi«iia7-f^ (139) aj 

8t*7iry hmEEKZE[H]£g (110) SrKttSo 
[0013] *M+*-t«*ttiB*«e>i-fca!>. as««t?t> 
Sffi^^lDVCO (111) Srfflv^So KfiTfflv^ 
40 -5 I FM]&$c ( f I F) (OftWSrKTCMt^o T 

>^ (13 6) x^m^r&^mmfew* f r c (gs 

M) Mr D (DCSl 8 0 0) , i£fltt-SiS« Aftft 
•& f t c (GSM) if t D (DCS1800) ^r-T^o 
SfjiEO^C, VCO (1 1 1) OJB««jft»ttGSMS 
45 lfJ^^a0 4«, DCS 1 8 0 0gfliK»O2ffifc> 
VCO (111) 0%fiAftft». 4 ■ f r c =2 

• fr D i«t:iWI5. :««tt«:md« 

(GSM) , n^J§ (DCS 1 8 0 0) Lfdf^-Sr^^ 
hPLL^^t (12 6) (DffiU&mt^k LT 
50 ffl^Si, GSM^IFBififtf [F G ttR*l<7>« 
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[0014] 

tiici J 

[0015] mmz d c s i 8 o o m<o i f m&m f i 

[00 16] 

flF 0 -Ma-ftJ ••■(Sfc2) 

I n I 

[0017] ;:t\ fr c =9 2 5MHz, f t G = 8 
8 0MHz, f r D =l 8 0 5MH*z, f t D = 1 7 1 0 
MHziri-5o mic£j-LT£f I F c Srt+* UfcfccoS: 
Hl2«r % nKSfrLT f I F D Srff3i Ufc tflOSrH 1 3 

2 CO i Ht ( i ttlEOfflfc) Srffl^fco I FJHtt#£/S;fl> 
fc£><OVCO£ lfi^-rsfcttm, nfiiS^S-Sr i: 
tt"C#1\ f I F c t f I F D tt*5*f«fUV^»Sfc*o 
^fcli; 2 #JB«*ttfli f I F c t f I F D 

OJfc#2<Z)j* (ilil^lft) K»stf*u*fitfJc 
v\ fStf^lA^te. -2o<ojsS»^jEWw— 

Lft < T fc 2 v c oo««JBjBt»»H«c* 

tf, (m, n) = (2, 1) J? (4, 2) -C*>5 0 C<0m, 

^(OW«fifSr%Jt^A4xTft^»twSr f I F iifeti" 
ho *3tHS«"Ctt (m, n) = (4,2) t if fc^ 0 # 
JB* (117,118) <btiU9#;L;^ (121) 
SrVCO (1 1 1) GSMW^IiVCO 
(Til) Hl*JB«»Sr4»«, DC S i 8 0 OB^tCfi 
2#JBf *«*w»J»1-"S 0 ScteJ VCO (114) 
«JBtt»4, I CfcrtjK1-5g»*^<D«« 

fiaoT^$n^) 0 **16«-Ctt«lR«ftfSltS: 3 0 
OMHz^^U VCO (114) aaid^fllS (1 1 
9,12 0) ttyVW*.*** (12 2) SrKtfS^ 
ir-C; GSMB$lwtt:8#J3. DCS1 800Wl:ii4» 
MJLT f I F c =4 5MHz , f I F D = 9 5MH z #t 
/&£ix5 0 

[0018] ^^yr^^BHfcXte**»»cttWi- 

^0 017, l 8K I FH«*«rH£U AASSJUtt 
SSrSfbS^a^^^yr^^t, an, is 
teGSM, DCS 1 8 0 0C^U ^tm^5r^fBffl 
*6» (12 8, i2 4)H*4Stfcfc»^i:, r 
FfflttttOBfett (mffiF) SfflBSJBi&ftoBKJ: 

ffiT^Lfct>(0-e*>5 0 ^y^Sr^tfcSU^i 1 OMH 



/t — ^^/^ (127) -c»*i"5^ s HIII4fco-e 

&>5oE]17, 1 8 X 9*05 X 0lZ I FffljeaS: 1 olc 

ix5 0 7C/TtG SM<7)#iJ-m, 8 8 OMH 

z^5)8 8 8 MH z 3=Tr4 5 MH z CO I FJSIj&S&iS 
U\ 8 8 8MH z^b9 1 4 MH zSt*4 6MHzC0 I 
10 F^aSTiS-S^;*^ i0i@:l?# £ 0 

[0019] *ltt60y-ettiSMt«^ S ( 1 2 

6) *cNi»sns»»*««»^a»**rt^«-r 

5 0 H 1 6 tw^HJEMcO^f fflSrtt*: LT^to ( 2 3 

0 9) T^-TSKS:iiDTSf§**rttc:*5SSB*Sm 

GSMO^yy. T^Oti? L^*cHi-sa»S:Bll 9iC 

mjt^T^^y r^^sffssnsjis, JiPjJt ur-79dBm/ 

lOOkHztC^E-f-^w^Ms^X^o EI 2 OtCCiX^TCO 
20 ll*«-eiftMU*:VCOO««jaat»SrS4:»5 0 DC 

sisoocD^mm&m (2701) t (270 

■ 3) te— IfeLTSStK GSM(OS{fffi^ifiJc (2 7 0 2) 
taS«ffl«« (2 7 0 4) *>BJ«HZ-SbT^* 0 ^iX 
if b*5»B!2 lOi 54«jft«EIft#i6 0 DC 
25 S 1800Ogf§fflW« (2 7 0 1) £f feiirfciSfMlW* 
(2 7 0 5) f«45:i4<, 2KS^gfSW«rto 

[0 0 2 0] ftfc, **W^«^g««(^IB2(0|l«S» 
■ 30 ilcol>TR!Bt5. 

[0 0 2 1] g« fg$i¥if (102) , 5 * 
* (10 4) , ^JBS (10 5) , {£*a»7-f/U* 
(1 0 6,1 3 7) , pJStfij»it«» (108, 20 

1 ) , tt8lt*7iry hfEJEftIElH]& (1 1 0,2 0 6) 

35 ^t>*X=-y (2 0 5) ^b»fiKS^5. 4fc. last*. 
*«»ttAffirffi»L (2 0 7) . h^v^* (2 0 8) 
lO'fi (2 0 9) ^b1#/££ix. iESE*7-fe.y hms 
&IE[H]£g (110) lif^yurtD^ftgDAC " 
(2 0 2) , 7t^fy^^»ADC (2 0 3) 
40 AVIBHUEIB8 .(2 0 4) «^i*ifH5. 5 ^r^ (10 
4) ft, ^ 3rV (2 1 0, 2 0 6) ^b«fi£*iX5o 
[0 0 2 2] ^T£flJ»if «» (108) oom^Li:ffia;i3E 
fiADC (2 0 3) T^y*/H»#*w«»Six»J»lllB . 
(2 0 4) -A^$4X^ 0 $»JW[H]S§ (2 0 4) T\ ^ 
45 (10 8) tti*n*<Dmm*7±y h«E*SH- 

^tUASnSo 0EttjEfi#«DAC (2 0 2) T^v 1 ^ 
/Wf^-^bTi-n^ff^tc^m^iX. DAC (2 0 2) 

ffi*ft*»c:j:9TO*J#if«» (10 8) 
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BIB (1 1 0) 1*5* a (2 0 5) \z£ VMtRZtl, 

C^fc** hRlil ho*9l|t#B*Jtttll*:ii«1-5 

[0 0 2 3] **Wtr«5^SEf»J»*t«»i:iaaL^7-fe 
y h«BE«jElHlB0K3 0|tlS»llBI-o^-CH3S:«t^ 

[0 0 2 4] Stt(3 0 7, 3-0 

8,3 12) t h7^# (309, 310, 31 
1) tf>e>*j££ft5 0 h7^* (3 0 9, 3 1 0) 

j&SttJ*Sft5. Wf#te> Mtfl (3 1 

1) ^-^ttJE^iOffilW-r^wir^-ctSo DAC 
(3 13) It - h7>y^^ (301, 302, 30 

3) chteJvi (3 0 4, 3 0 5, 3 0 6) ft 
5 Q ^JP(£l£g (2 0 4) COffi^Sr h^v*** (3 0 
1, 3 0 2, 3 0 3) <D"<— ^cSHfcLTl^SOTN 
»0K (2 0 4) T'F7^^ (3 0.1, 3 0 2, 3 

0 3) <n=i u-^^ii«E««ltS:#J»i-5r £^T-#£ 0 tt 
=a u^^HSMSEtt: h?^^* (3 0 9) 

m^^L^^ftsirc (307) Tisi^m^n 

5 Q 3\ ttSE*7-fey hflfiEA V (=v 2 -V,) #fc5 
^i"^o fflrK (3 0 7, 3 0 8) ^«ttfl[^R L , DA 
C (3 13) cotB^iitaEttaES: I DAC i. DAC (3 1 

4) ^ffl*E**SE«r I MC2 T^t^ <btw-r-5 0 
*SC3 0BB«*Sfi8;9fto«jc:*Jflip[i]B (2 0 4) 

DAC (3 13, 3 14) Sr^Jp-f-^e 
[0 0 2 5] 
[«3] 

[0 0 2 6] *%niCft«^ft«j4i«««0*4 0|ltt 
»«»Cov^TH6SrfflV^RMi"5o El 6 (a) fCiSM 

h«ffio*^3a«eS)*^rffi*ij»i««* (6 o 
3) t-^mmmm^ (6 03) coA^msiESL^-^ir 

y hSJESS (6 0 6) $r^fo iry^y h® 

EESrWSi-^^SdS^l^T-aj^ffi^ (6 0 4,6 0 

5) ^Hl:ttt7tyHEI (6 0 6) otti#«BEtf* 
^nC*J»*t«» (6 0 3) <DWm%£fttz*7±y h'# 

**Wfc«sj|S3^iOfc«-e*>6, «j 
^f^yf (6 0 7,6 0 8) Srisr«fijf&if«« 

(6 0 3) OAM*^»«Lfc«*SrH6 (b,c) fc 
^i"o *5D9«;t*>f (6 0 7,6 0 8) <£>8S*B3fll 
*B6 (b) t (c) "rJBcfroTI^Sfc*. AttJ** 
^W^»«BBfll»*«»Uoo^7iry hmJdE^ (6 0 

6) tH*«BEoefc5B»iB^ttiS!^45. LfcdSo 
T\ ±IE^Lfc^Q!9#x^^ y^- (6 0 7, 6 0 8) 



OW9#*.feJWHttlCtT5ttf, t7t^h!Si (6 0 
6) (Otti^SEE^m**^ (6 0 4) £ (6 0 5) tzR] 

JEteOir^So 

05 [0 0 2 7] **M*w«5Sft«o* 5 oHt6iil:o 

fcjs^T, ^r«*J»*t«» (2 0 1) iDt*^-7iryh 
Mffi&jES&g (2 0 6) C0R^>9 tcS3C0Hte^lT^L, 

^^ra5*j»«i«» (6 0 9) «rffli\ ^rffifij»itffl* 

10 (6 0 9) «»K:(£«»S7*/U* ( 7 0 2) fe/<y7 
77^ (7 0 1) fr»«Lfcwi«:*S«i:i-4SfS« 

[0 0 2 8] *«M^«^S«ttl^*6(75|ilfiifg1B^o 

15 Idfc^T, (B«iiffl7-r^ (140) £ ^rasfiJfMMB 
S (2 0 1) <Dm\ZX4y^ (8 0 1) ^®^bfc^<h 

fctt, ^yf (8 0 1) fr*VfcLT^«flJ#«HHi 
(2 0 1) <E> A* U ttiE«F«^tt^>f y^" 

20 (8 0 1) &*7\Z-rz 0 &JEmz*4 y?- (8 0 1) 
Sr^-^cii-sri:^ ^I«fiJ»*t»gg (2 0 1) ttffiA 

[0 0 2 9] **W^ff5»»*ii««^*7(0|ilffE» 

HJS0iJ{w-<— KSK (9 0 1) ^riiADb7tC t £r 
W«i:i-*»»ffiBfflniT*)4« (9 0 7) Kit, II 
omfc«l£:fc^-CT (13 9) tl ClZ|*|j^£ft 

5f£)&g (14 3) JW^COi-^TOlHlSS^^SftSo 
30 ^'^KSB (90 1) gft^— K« * 

002, 903) '^tb^ff^^m^ 

T^fcSfS^— Kff-8- (9 0 5, 9 0 6) ^CO^m 
%<aff^&SI£fT5o MSB (9 0 

1) Ji, Egg (14 3) -COiSS£^7-fey h«JE<^ttiE 

/MHI*WI* (9 0 4) Srffl^U 0S§ (143) fcA*" 

itbft. m#^S^i-^tff^ (14 3) oia]K-e«^i- 

40 [0 0 3 0] **W^fiRS»«I*iim«^*8 OHlft® 
HB^ov^THl 4Srfflv^TRMi-* 0 7-f/u# (14 
0) COgS (1 4 0 3) £}g}vt (1 4 04, 1 4 0 5) 
<om\z^y^ (1 4 0 1, 1 4 0 2) SrffAU, ESE 
httjEB*^*3e»fc/hS<-t"5 0 CftlCct^^ 

45 -f^* (140) T?^eHSSS3fS:lElilT?#5^"CBI8fc 
^tAM^ffl^-f 7f (8 0 1) Sr^9 w£fc<Wii 

■ca:**7-fey httjE*«u*4. ^7t, «««« (i o 

8 , 2 0 1) #H3 (c^i-J: 9 ✓ w v h7^y^ 

>t?«*Sftfc*&^ ^^/U^^i/C (1 4 0 4, 1 4 
50 0 5) ^lt-<-^/^7^^^^ o Z<Dlt£>. 
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7X*7±y hh$*bXW.tft*7±y HEfeSiET^ 
5o 1W:»IT, Mffl^^fyf (8 0 1) 

[0 0 3 1] ^«ntc«%9|b»att«I^IR9^ltlk» 

h mJEttiE <D 1t ft O 'JSil/u- T'ft \z 7 4 yu * Sr ^ft 
^(^ 0 tofcft, »8^HJSWzit-<TA'DC<0*SrfiiJ 

[0 0 3 2 ] 

^mstamzmm Ltcm^at^. 9m»-7^^ 3 

<B* ^itvcoiiffl«t5:Wtts 0 

hay/^^g ^gf§Sl-eB8IH4:*Si:a3i-7-fe 

[El 1 ] 1 wl!3fc»»Sr*i^»*ii««« 

[0 3] *«W^$<l«Oit*^-7-fe!y h«:l**1-5IB 

[H4] GSM«»l:*ilt5i^'f$ym 
[05] ^^iMHJKo^i-^Sffi^^-t^ H«jEWJt 

[06] *«w*caffl-e#*^a ^^<«n««ibf^ji)ns 

io 

[0 7] **W*>SflWMB#K:^ s y^<»****raffl 

[08] **wo$^^«5iMr»[iiiSw»»jfcLteBr 

0o 

[0 9] I«t7t y b&&<Dltlfy<D*>( * >?m*Hfi 

[010] (a) ^n^>^S:ig 

JB Lfc»»ttii{t»*/*0. ( b ) «*©^>r ^ h = 



[011] «*OlSl*7tj; h«EESIE*ffi. 
[012] GSMl^SfflIFmitt:«tB. 

[013] dcs 1 so omi&F<Dm<mmi Fmm&z 

^i"0o 

[014] 7j/i'*m&&®vM^w:m*7 j ty h»s 

[015] 7-f/u#M«^J9(lLlMlt*71ry Mft£ 



10 



15 



20 



25 



30 



35 



40 



45 



[016] GSM/DC S 1 8 0 0 7i7/w<y Ki^if 

[01 7] GSM^te^yyr^-f^ta 

[018] DC S 1 8 0 0 i£f§P#;x 7 y KSr^T 



05 0 O 



[019] GSM^yyr^iffi^tio 



[02 0] i£fE 



CO?BJ8fflifi*ia«S:^-rHo 

[-02 1] g«0«ffl36fiJB»»flf^fi*b^f 
vco*«ffl««a«&*1-0 o 
[ff*WRSB] 
10 1, 10 2 
10 3. 104 
0 . 10 19, 
10 5, 115 
9 , 1 2 0, 1 3 9^M1^ 
106, 107, 127, 131 
7, 138, 702,1012, 



1 2 3, 1 2 6, 
1 0 2 0 S 

116, 117, 



2 0 6 

118 

, 13 2, 
10 13, 



2 1 

1 1 

1 3 

1 0 2 



1 , 1 0 2 2, 
1 0 8, 1 0 9, 



1101, 1103, 1105 (S 



6 0 3, 



110 2. 



10 4 
1 1 0 
1 1 1 

0 0 7 

1 1 2 
1 2 1 
1 2 7 
13 0 
13 3 



2 0 1 

114. 128, 129, 1006, 1 
1008, 1009 VCO 
113 P L L 
1 2 2 «|«9#^^^ 

ioio, 1011 seines 

134, 1001,' 1002, 1003 

1 0 0 4, 1 0 0 5 
1 3 5, 1 0 1 4 7yrt7^yf 
10 15 TlsT-T 

10 16 ICrtKSK 
DAC 
ADC 

1401, 1402, 
KGOKS 

^* 

, 14 0 5 IK 
, 2302, 2305, 



50 



13 6, 

1 3 9 

14 0, 

2 0 2 
2 0 3 
2 0 5 

7 0 1 

8 0 1, 

9 0 1 
14 0 3 

1 4 0 4, 

2 3 0 1, 

2 3 0 3, 

2 3 0 9 
2 7 0 1, 
2 7 0 3, 



2 3 0 6 ^ v> 



230 4, 2307, 2308 



2 7 0 2 
2 7 0 4 



£«»VCO«fiH»»§ 
2705, 2706 i^fl^ 
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10S 



[08] 

ma 



1*0 



soj_ 

201 




DAC ADC 



4— L 

Control 



203 



DAC ADC 



-k 203 



[ Control 



m9] 

m9 



902 
' 903 



901 











} 


RF.IF IC 











1 906 
\905 

904 (DC^-tryH^>-tr;uia»&g ^) 



[ill] 

mi i 




[(Hi 2] 



112 



m 


MF G [MHz] 


1 


2820 


2 


970 


4 


45 


8 


417.5 


16 


648.75 


32 


764.375 



[in] 

mi3 



n 


flF 0 [MHz] 


1 


1900 


2 


95 


4 


807.5 


8 


1258.75 


16 


1484.375 


32 


1597.1875 



[114] 



[il 51 



114 



207 y ^- 









J 


1 













DAC ADC 



f Control 




Control 



7^1 



is 



o-vv • — 



1402 



1^15 



I DAC I I ADC I 
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mi o] 

1005 




(a) 



1019 1Q2 \ 1023 




(b) 



[02 0] 



[02 1] 
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[il"6] 

016 



mi 7] 





880-915M(G) 
1710-17S5M<D) 



fIF [MHz] 




44 


45 


46 


46 


48 


50 


52 


m-> 


1* 


20 


20 


19 


20 


19 


18 


17 


fVCO [MHz) 


















880 




in 


20 




40 


32 


20 




882 






18 


M* 


38 


30 


18 




884 




16 


10 • 


36 


28 


16 




886 




ggfp 


14 


12 


34 


26 


14 








8S8 


if 




12 


14 


32 


24 


12 




890 


1 


10 


10 


16 


30 


22 


10 


mm 


i 892 




12 


aim 


18 


28 


20 


BUI 




894 


12 


14 


ggjjjj 


20 


26 


18 




10 


896 


14 


16 


turn 


22 


24 


16 




12 


898 


16 


18 




24 


22 


14 


« 


14 


900 


18 


20 




26 


20 


12 




16 


902 


20 


22 


IS! 


28 


18 


10 




18 


904 


22 


24 




30 


16 






20 


906 


24 


26 




32 


14 


mm 




22 


908 


26 


28 




34 


12 






24 


910 


28 


30 


10 


36 


10 




10 


26 


912 


30 


32 


12 


38 






a 


28 


■ 914 


32 


34 


14 


40 


mams, 


14 


30 



[Ell 8] 



^18 



m 1 9 ] 



119 



DCS/ 1800 X^'J7^ 





14 


86 


88 


90 


92 


04 


( 96 


98 


100 


102 


1 104 


106 


m-> 


21 


20 


20 


19 


19 


19 


i 18 


18 


17 


17 


1 n 




16 


{VCOfMHzl 














1710 


54 


10 


50 




38 


76 


18 


54 


10 


24 


r<8 




14 


1714 


30 




46 




34 


72 


14 


50 


14 


20 


54 


13 


1718 


46 




42 




30 


68 


10 


46 


IS 


16 


SO 


22 


1722 


42 




38 


12 


26 


64 




42 


22 


L2 


46 


26 


1726 


38 




34 


16 


22 


60 




38 


26 




42 


30 


173D 


34 


10 


30 


20 


IB 


56 




34 


30 




38 


34 


1734 


30 


14 


26 


24 


14 


52 




30 


34 




34 


38 


173B 


26 


18 


22 


28 


10 


48 


10 


26 


38 




30 


42 


1742 


22 


22 


18 


32 




44 


14 


22 


42 




26 


46 


1746 


ID 


26 


14 


36 




40 


(8 


18 


46 


■ 12 


22 


50 


1750 


14 


30 


10 


40 






36 


22 


14 


50 


16 


18 


54 


1754 


10 


34 




44 






32 


26 


10 


54 


20 


14 


58 


.1758 




35 


m 


48 


10 


28 


30 


ass 


58 


24 


10 


62 


1762 




42 




52 


14 


24 


34 




62 


28 






66 


1766 




46 


m 


56 


18 


20 


38 




66 


32 






70 


1770 




50 


10 


60- 


' 22 


16 


42 




70 


36 




m 


74 


1774 


10 


54 


14 


64 


26 


12 


46 


10 


74 


*0 






78 


177? 


M 


58 


18 J 


68 


30 




50 


14 


78 


44 


10 


52 


17X2 


IS 


62 




72 


3* 




54 


18 


82 


4£ 


(4 


86 


17*5 


21 


65 




75 


37 




57 


21 


85 


51 


17 


89 




-67dBm/100kHz* 



1805 J 

Rx{DCS1BCO) 



-71dHm/100kHz~ 
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JESC»/hspm±7lc*:BriTB20»l# t$ JCSffU'hspflT±**BrST S 20# 1 ft 
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- 13 - 



2003 07 28 09:53 



